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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO/DIS 14682 : 1 996 'Primary batteries— Watch batteries' 
issued by the International Organization for Standardization (ISO) was adopted by the Bureau of 
Indian Standards on the recommendation of the Horology Sectional Committee (LM 23) and approval 
of the Light Mechanical Engineering Division Council. 

The text of ISO/DIS has been approved as suitable for publication as Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard they should be 
read as Indian Standard. 

b) Comma (,) has been used as a decimalmarker while in Indian Standards the current practice 
is to use a point (.) as the decimal marker. 

In this adopted Standard reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standard which is to be subsitituted in its place is 
listed below along with its degree of equivalence for the edition indicated: 

International Standard Indian Standard Degree of 

Equivalence 

ISO 2859-1 :1989 IS 2500 (Part 1) : 1992 Sampling proce- Identical 

dures for inspection by attributes: Part 1 
Sampling plans indexed by acceptable 
quality level (AQL) for lot- by-lot inspec- 
tion 

The concerned technical committee has reviewed the provisions of IEC 86-1 : 1993 and IEC 86-2 : 
1993, referred in this adopted DIS and has decided that these are acceptable for use in conjunction 
with this standard. 
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Indian Standard 

HOROLOGY — PRIMARY BATTERIES — 
WATCH BATTERIES 



1 Scope 

This International Standard specifies dimensions, 
designation, test methods and requirements for pri- 
mary batteries for watches. In several cases, a choice 
of test methods is given. When presenting battery 
electrical characteristics and/or performance data, the 
manufacturer should specify which test method was 
used. 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All standards 
are subject to revision, and parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the standards indicated below. 
Members of IEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 2859-1 : 1989, Sampling procedures for inspection 
by attributes — Part 7: Sampling plans indexed by 
acceptable quality level (AQL) for lot-by-lot 
inspection. 

IEC 86-1:1993, Primary batteries — Part 1: General. 

IEC 86-2:1993, Primary batteries —Part 2: Specifica- 
tion sheets. 



3 Definitions 

For the purposes of this International Standard, the 
definitions given in IEC 86-1 apply. 



4 Mechanical requirements 

4.1 Dimensions and size codes 

Dimensions and tolerances of batteries for watches 
shall be in accordance with figure 1 and table 1. The 
dimensions of the batteries shall be tested in accord- 
ance with the procedure given in 8.2. 

4.2 Terminals 

4.2.1 Negative contact (-) 

The negative contact (dimension m) shall be in ac- 
cordance with table 1. This is not applicable to bat- 
teries with a two-step negative contact. 

4.2.2 Positive contact (+) 

The cylindrical surface of the battery shall be con- 
nected with the positive terminal (see IEC 86-2). 



Dimensions in millimetres 
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Figure 1 — Dimensional characteristics 
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Table 1 — Dimensions and size codes 



Dimensions in millimetres 



Diameter 


"W 


Height, h 






Code D 


10 


12 


14 


16 


20 


21 


25 


26 


27 


30 


31 


32 


36 


42 


54 


Code 
D 


d 


Tol. 



-0,10 



-0,15 



-0,15 



-0,18 



-0,20 



-0,20 


T 


-0,20 


oleranc 


-0,20 


3 


-0,20 



-0.25 



-0,25 



-0,25 



-0,25 



-0,25 



-0,25 


4 


4,8 



-0,15 










1,65 




2,15 




















5 


5,8 



-0.15 


2,6 


1,05 


1,25 


1,45 


1,65 




2,15 






2,70 














6 


6,8 



-0.15 


3,0 


1,05 


1,25 


1,45 


1,65 




2,15 




2,60 
















7 


7,9 



-0,15 


3,5 


1,05 


1,25 


1,45 


1,65 




2,10 




2,60 






3,10 




3,60 






9 


9,5 



-0,15 


4,5 


1,05 


1,25 


1,45 


1,65 


2,05 








2,70 








3,60 






11 


11,6 



-0,20 


6,0 


1,05 


1,25 


1,45 


1,65 


2,05 






2,60 




3,05 






3,60 


4,20 


5,40 


12 


12,5 



-0,25 


4,0 




1,20 




1,60 


2,00 




2,50 


















1) See clause 6. 

NOTE — Open boxes in the above matrix are not necessarily available for standardization due to the concept of overlapping tolerances. 



Diameter 


>"min 


Height h 






Code '> 


12 


16 


20 


25 


30 


32 


Code !> 


d 


Tol. 


o 2) 

-0,20 


2) 
-0,20 


Toler 

2 ) 

-0,25 


ance 

2 ) 
-0,30 


o 2 ) 

-0,30 


o 2 > 

-0,30 


16 


16 



-0,25 


5,0 


1,20 


1,60 


2,00 


2,50 






20 


20 



-0,25 


8,0 


1,20 


1,60 


2,00 


2,50 




3,20 


23 


23 



-0,30 


8,0 


1,20 


1,60 


2,00 


2,50 




* 


24 


24,5 



-0.30 


8,0 


1,20 


1,60 






3,00 




1) See clause 6. 

2} To be reduced in the future. 

NOTE — Open boxes in the above matrix are not necessarily available for standardization due to the concept of overlapping tolerances 
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4.3 Projection of negative terminal (*,) 

The dimension Jfc-, shall be as follows: 
*!> 0,02 for /i*: 1,65 
*!> 0,06 for 1,65 <*< 2,5 
*^ 0,08 for A > 2,5 

The negative contact shall be the highest point of the 
battery. 

4.4 Shape of negative terminal 

The space requirements for batteries with a diameter 
less than or equal to 11,6 mm shall be contained 
within an angle of 45° (see figure 2). 

The minimum values of a, for different values of the 
height h, are given in table 2. 




^-^ 



S 



0d 



Figure 2 — Shape of negative terminal 



Table 2 — Minimum security values of a 

Dimensions in millimetres 


h 


4min 


1 < h ^ 1.90 


0.20 


1,90 < h*± 3,10 


0.35 


3.60 ^ A < 4,20 


0,70 


5,40 ^ h 


0,90 


NOTE — The a^ requirement shall not apply to new 
batteries standardized after October 1992. 



4.5 Mechanical pressure resistance 

A force of F, in newtons, as specified in table 3, ap- 
plied for 10 s through a steel ball of 1 mm diameter, 
at the centre of each contact area, shall not cause any 
deformation prejudicial to the proper functioning of 
the battery; i.e. after this test, the battery shall pass 
the tests specified in clause 8. 



Table 3 — Applied force F depending on battery 
dimensions 



Battery 
dimension 

d 

mm 


Force, F 

N 


h < 3 mm 


h^ 3 mm 


<7,9 


5 


10 


>7,9 


10 


10 



4.6 Deformation 

The dimensions of batteries shall conform to the rel- 
evant specified dimensions at all times (new, in stor- 
age, etc.), including discharge to the defined endpoint 
voltage. 

NOTE 1 An increase of battery height of 0,25 mm can 
occur in L, C, B and G systems, if discharged below this 
voltage. 

4.7 Leakage 

Fresh batteries and, if required, batteries tested in 
accordance with the procedure given in 8.3.6 shall be 
examined as stated in 8.5. The number of tolerated 
defects shall be agreed on between the manufacturer 
and customer. 

5 Electrical requirements 

5.1 Electrochemical system, nominal 
voltage, endpoint voltage and off-load 
voltage 

The requirements concerning the electrochemical 
system, the nominal voltage, the endpoint voltage and 
the off-load voltage are given in table 4. 
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Table 4 — Basic electrical characteristics for typical systems 



Code 


Positive electrode 


Electrolyte 


Negative 
electrode 


Nominal 
voltage 


Endpoint 
voltage 


Off-load 

max. 


voltage 

mm. 


L 


Manganese dioxide 


Alkali 


Zinc 


1,5 


1,0 


1,65 


1,50 


S 


Silver oxide (Ag 2 0) 


Alkali 


Zinc 


1,55 


1,2 


1,63 


1,57 


C 


Manganese dioxide 


Organic 


Lithium 


3 


2,0 


3,70 


3,00 


B 


Carbon monofluoride 


Organic 


Lithium 


3 


2,0 


3,70 


3,00 


G 


Copper oxide 


Organic 


Lithium 


1,5 


1,2 


2,30 


1,70 



5.2 On-load voltage, internal impedance and 
internal resistance 



charge test lasting approximately 20 to 35 days, in 
accordance with the procedure given in 8.3.6. 



On-load voltage, internal impedance and internal re- 
sistance shall be measured in accordance with the 
procedure given in 8.3. Limit values shall be agreed 
between the manufacturer and customer. 

NOTE 2 Knowledge of the internal resistance alone is not 
sufficient for horological applications. 

5.3 Capacity 

The capacity shall be agreed between the manufac- 
turer and customer on the basis of a continuous dis- 



6 Designation 

Watch batteries manufactured with the express pur- 
pose of complying with this International Standard 
should be designated by a system of coded letters 
and numbers as shown below. However, the letter 
W is used to indicate compliance with this inter- 
national Standard. 

EXAMPLE 



Electrochemical systenv 

Code letter in accordance with table (+•> 
Round celUin accordance with IEC 66-1) — 
Dimension: diameter in millimetres — -— 
Dimension' height in "enths of millimetres 
Electrolyte- ■ — — 

- S-- sodium hydroxide (NaOH) (optional) 

- P: potassium hydroxide (KOH) (optional) 

- Organic electrolyte- nil 

Letter W- compliance with ISO 14682 



S 

J 



21 

i 



7 Marking 

Batteries should be marked with the following infor- 
mation: 

a) designation in accordance with clause 6; 

b) name or trademark of the manufacturer or sup- 
plier; 

c) polarity of connection component (+); 

d) date or manufacture code of two symbols: 

The code is composed by the last digit of the year 
and by a number indicating the month. October, 
November and December should be represented 
by the letters 0, Y and Z respectively. 

EXAMPLE 

01: January 1990 

9Y: November 1999 

e) date by which the battery should be used can be 
indicated, but on the packaging only. 

The marking shall not impede electrical contact. 
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8.2.2 Shape requirements 

The shape of the negative contact is checked prefer- 
ably by optica! projection (method 1), or by an open 
gauge as shown in figure 3 (method 2). 

The selection of method 1 or 2 shall be agreed be- 
tween the manufacturer and customer. 
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_, f 
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I 

0d 















Figure 3 — Shape requirement (method 2) 



8.3 Electrical characteristics 



8 Test methods 



8.1 Sampling 

When testing by attributes is required, the chosen 
sampling plan, for all methods of control and 
measurement specified in clause 8, shall be in ac- 
cordance with the specifications of iSO 2859-1. The 
parameters treated individually and the values of the 
acceptable quality ievei (AQL) shaii be agreed be- 
tween the manufacturer and customer. 



8.2 Shape and dimensions 



8,2,1 Diameter and height 

The diameter and height shall be checked by cali- 
bration with an accuracy sufficient to comply with the 
tolerance requirements stated in table 1. 

Other similar control methods are admitted, provided 
that they are of equivalent accuracy. 



8.3.1 Equivalent circuit 

The general equivalent circuit of a battery is described 
in 2.11 of IEC 86-1:1993. 

The battery shall be modelled as a pure e.m.f. in se- 
ries with a combination of capacitors and resistors 
which are themselves in series and in parallel, which 
gives non-ohmic behaviour to batteries as circuit ele- 
ments. 

The device characteristics shall be considered when 
the selection of the battery is made. 

The characterization of selected batteries to meet 
such conditions of discharge shall be carried out by 
the manufacturer and customer. 

In the tests proposed in the following subclauses, the 
battery is verified as being purely ohmic by measuring 
the on-load voltage U ci at the end of the discharging 
impulse with a duration time t that is after an impor- 
tant attenuation of the transitory effect of the 
capacitive reactance (see figure 4). The time a/ 
necessary for the measurement shall be brief in 
comparison to t, and the measurement equipment 
shall be compatible with this criteria. 
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8.3.2 Equipment 

The equipment used for the voltage measurements 
shall have the following specifications: 

— accuracy: < 5 mV 

— internal resistance: > 10 M ft 

— measurement time: see 8.3.1 

8.3.3 Environmental conditions 

Unless otherwise specified, the sample batteries shall 
be tested at a temperature of 20 °C ± 2 °C and a rel- 
ative humidity between 45 % and 70 %. 

The batteries can be exposed to occasional variations 
of temperature; it is therefore recommended to carry 



out tests at °C and at - 10 °C in order to take these 
occasional and exceptional variations into consider- 
ation. 

8.3.4 Measurement of off-load voltage, U co , and 
on-load voltage, I/ Cf 

The principles of the circuit are shown in figure 5. 

8.3.4.1 First measurement: U co 

The switch is left open while this measurement is 
carried out. 



8.3.4.2 Next measurement: U t 



d 



The battery being tested shall be connected to the 
load R m . The switch shall be left closed for a time t in 
accordance with tables. 



-Off-load voltage U co 



Effect of capacitive reactance 




Figure 4 — Curve 1: U c =/(r) 



U COl off-load voltage 



U c t, on-load voltage on R m 




Resistance for measurement 
and discharge 



Figure 5 — Circuit illustrating principles 
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Table 5 — Test method for measurement of U ri 



Test method 


PW batteries 1) 


All other batteries 




t 


12 


t 


A 2) 


(150 ± 0,5) % 


1 s ± 5 % 


(1 500 ± 0,5) % 


1 ms ± 5 % 


B3> 


(150 ±0,5) % 


0,5 s to 2 s 


(470 ± 0,5) % 


0,5 s to 2 s 


C4> 


(200 ± 0,5) % 


5 s ± 5 % 


(2 000 ± 0,5) % 


7,8 ms ± 5 % 


1) Application with high peak current. 

2) Method A (recommended test): requires specialized test equipment. 

3) Method B: to be used in absence of method A test equipment. 

4) Method C: to be used only by agreement between the manufacturer and customer. 

NOTE — R m shall take into consideration the resistance of the connection lines of the battery being tested and the contact 
resistance of the switch. 



8.3*5 Calculation of internal resistance R-. 



The internal resistance may determined: 



either by calculation 



*i = - 






where the relation U ci jR m corresponds to the cur- 
rent delivered through the discharge resistance 
/? m (see 8.3.4); 

— and/or by an LCR meter. 

The value of the internal resistance shall be agreed 
by the manufacturer and customer. 



8.3.6 Measurement of capacity 

There are two methods for measuring capacity: 

a) the recommended method is method A, which is 
more indicative of watch requirements; 

b) method B is a more general method which is 
specified in !EC 86-1 and IEC 86-2. 

When presenting capacity data, the manufacturer 
shall specify which test method was used. 

8.3.6.1 Method A 

8.3.6.1.1 Circuit 

The principles of the circuit are shown in figure 6. 



8.3.6.1.2 Procedure 

The duration of the test is the duration of the dis- 
charge into resistor R & which is approximately 
30 days. 

The value of the resistance R d is the value of the 
resistive load (specified in table 7) which shall include 
all parts of the external circuit and shall be accurate 
to within ± 0,5 %. 



8.3.6.1.3 Determination of capacity 

The measurements of the off-load voltage, U' co , and 
that of the on-load voltage, t/ cf , are carried out at least 
once a day on the battery permanently connected to 
R 6 , until the first passage of U ci under the endpoint 
voltage defined in table 4 is obtained. 

a) First measurement: t/' co : the resistance R d is 
much higher than R m , U' co approximates to U co . 
The switch is left open while the measurement is 
carried out. 

b) Next measurement: U d : the battery being tested 
is connected to R m . The switch is left closed for 
a time t in accordance with table 6. 

NOTE 3 The values of the measurement load, R mi 
and the discharge load, tf d (which include all parts of the 
external circuit) should be as specified in tables 6 and 
7 

c) Calculation of capacity C the capacity or the hat 
tery is obtained by adding the partial capacity- 
amounts C p , calculated after each measurement 
with the following formula: 

C = L C 
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p ~ R, 



where t } is the time between two measurements. 

NOTE 4 At the end of the discharge, it is recommended 
that several measurements be carried out each day in order 
to obtain sufficient accuracy. 

8.3.6.2 Method B 

8.3.6.2.1 Circuit 

The principles of the circuit are shown in figure 7. 

8.3.6.2.2 Procedure 

See 8.3.6.1.2. 



8,3.6.2.3 Determination of capacity 

When the on-load voltage of the battery under test 
drops for the first time below the endpoint specified 
in table 4, the time t is calculated and defined as the 
discharge duration time. 

The capacity C is calculated by the following formula: 



C = 



where 



U H 



R* 



X t 



is the average value of the voltage of U cf 
during the discharge duration time r, 

is the discharge duration time. 



Table 6 — Method A for measurement of U r 



Batteries with KOH electrolyte 


All other batteries 


ft 


t 


a. 


/ 


(150 ± 0,5) % 


1 s ± 5 % 


(1 500 ± 0,5) % 


1 ms ± 5 % 



U lU on-load voltage on R 



Resistance for 
permanent discharge 




Resistance of measurement 



Figure 6 — Circuit illustrating principles for method A 
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U c t. on-load voltage on /? d 




Figure 7 — Circuit illustrating principles for method B 



8.3.7 Calculation of the internal resistance /?, 
during discharge in the case of method A (optional) 

After each measurement of *7' co and U ci is carried out 
in accordance with the procedure described in 8.3.6 t 
it is possible to calculate the internal resistance /?, of 
the battery using the following formula: 



R> = 



■U'co-frf 



UtiWn 



8.4 Capacity retention 

The capacity retention is the ratio between the ca- 
pacities under the given discharge conditions 



measured on fresh batteries and a sampling of the 
same lot stored for 365 days at 20 °C ± 2 °C at a rel- 
ative humidity between 45 % and 70 %. 

The ratio of capacity retention shall be agreed be- 
tween the manufacturer and customer. The minimum 
value should be at least 90 % for a period of 
12 months. 

The capacity measurement is carried out in accord- 
ance with the procedure described in 8.3.6. 







Table 7 - 


— Discharge resistance 






Letter code for 

electrochemical 

systems 


L 


S 


G 


Letter code for 

electrochemical 

systems 


C 


B 


Code number 
according to 
dimensions 


Discharge resistance, /? d 


Code number 
according to 
dimensions 


Discharge resistance, R 


510 








1212 






512 














514 








1216 






516 




150 










521 




100 




1220 


62 




527 




68 










610 








1225 






612 














614 




120 




1612 




— — - - 


616 




100 








621 




68 




":616 




' 


626 




47 






! 


710 








1620 


4 7 


I 

f... ..„. . .j 


712 




100 








t 
„ J 


714 




68 




1625 


. 


! ,„ 
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Letter code for 

electrochemical 

systems 


L 


S 


G 


Letter code for 

electrochemical 

systems 


C 


B 


Code number 
according to 
dimensions 


Discharge resistance, R d 

kii 


Code number 
according to 
dimensions 


Discharge resistance, /? d 

kn 


716 




68 










721 




47 




2012 






726 




33 










731 




27 




2016 


30 




736 




22 










754 




15 




2020 


30 




910 














912 








2025 


15 




914 














916 




47 




2312 






920 




33 










927 




22 




2316 






936 




15 










1110 








2320 


15 




1112 














1114 








2325 






1116 




39 > 










1120 




22 




2412 






1126 




15 










1130 




15 




2416 






1136 




15 










1142 




10 




2420 


15 




1154 




6,8 


















2425 


15 




NOTE — Blank values are under consideration. 



8.5 Test method for determining the 
resistance to leakage 



8.5.1 Preconditioning and preliminary 
examination 



For the tests specified in 8.5.2.1 and 8.5.2.2, batteries* 
shall be preconditioned at the specified temperature 
(40 °C and 45 °C respectively) for 2 h to avoid 
condensation at elevated humidity. 

8.5.2 Humid heat test 



Before carrying out the tests specified in 8.5.2 and 
8.5.3, the batteries shall be submitted to a visual ex- 
amination in accordance with the requirements stated 
in clause 9. 



8.5.2.1 Recommended test 

The battery shall be stored under the conditions 
specified in table 8. 



10 
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Table 8 — Storage conditions for recommended 

test 



Temperature 


Relative 
humidity 

% 


Test time 

days 


40 ±2 


90 to 95 


30 or 90 


NOTE — The test time of 30 days may be used for an 
accelerated routine quaiity controi test, whereas the test 
time of 90 days applies to qualification testing of new 
batteries. 



8.5.2.2 Optional test 

After agreement between the manufacturer and cus- 
tomer, the test conditions specified in table 9 may be 
chosen. 



Table 3 — Storage conditions for optional test 



Temperature 


Relative 
humidity 

% 


Test time 

days 


45 + 2 


90 to 95 


20 or 60 


NOTE — The test time of 20 days may be used for an 
accelerated routine quality control test, whereas the test 
time of 60 days applies to qualification testing of new 
batteries. 



8.5.3 Test by temperature cycles 

The battery shall be submitted to 150 temperature 
cycles in accordance with the schedule shown in fig- 
ures. 

The relative humidity shaii be 50 % to 60 % at room 
temperature; it will subsequently vary with the tern- 
perature variation. 



9 Visual examination and acceptance 
conditions 

9. 1 Preconditioning 

Before carrying out the preliminary visual examination 
or after the tests specified in clause 8, the batteries 
shall be stored for at least 24 h at joom temperature 
and at a relative humidity between 45 % and 70 %. 

NOTES 

5 The leakage should, as a rule, be observed after crystal- 
lization of the electrolyte. The storage time of 24 h can be 
prolonged if necessary. 

6 This examination may be applied to new or used bat- 
teries, or to batteries which have been submitted to differ- 
ent tests. 

9.2 Magnification 

The visual examination shall be carried out at a mag- 
nification of x 10 to x 15. The magnification of x 15 
is necessary in order to detect srhaii ieaks. 

9.3 Lighting 

The visual examination shall be carried out under a 
diffuse white light of 900 Lx to 1 100 Lx at the surface 
of the battery to be inspected. 

9.4 Leakage levels and classification 

The leakage levels and the classification are given in 
table 10. 

9.5 Acceptance conditions 

The acceptable level, as well as the proportion of de- 
fective pieces, shall be by agreement between the 
manufacturer and customer. 

Fresh batteries with a level of leakage exceeding Si, 
shall not be submitted for qualification. 

The acceptance criteria may be less restrictive for 
batteries which have been tested in accordance with 
the procedure specified in 8.5.2. 

If necessary, photographic references may be estab- 
lished. 
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Figure 8 — Test by temperature cycles 



Table 10 — Leakage levels and classification 



Leakage levels 


Definition 


Classification 


Grade 


Salting 


S1 


Small leaks found near the gasket, affecting less than 10 % of the perimeter of the 
gasket, detected while observing at a magnification of x 15. 

The leak is not detectable with the naked eye. 


S2 


Slight traces of leaks near the gasket, detected with the naked eye. At a magnification 
of x 1 5, it may be noted that these leaks affect more than 10 % of the perimeter of the 
gasket. 


S3 


Leaks spreading in clouds on both sides of the gasket, detected with the naked eye, but 
not reaching the flat negative contact. 


Clouds 


C1 


Leaks spreading in clouds on both sides of the gasket, but not reaching the central part 
of the flat negative contact. 


C2 


Leaks spreading in clouds, reaching the central part of the flat negative contact. 


Leaks 


L1 


The accumulation of crystallized liquid coming from the electrolyte swells up on part of 
the cloud spread, which covers the entire surface of the flat negative contact. 


L2 


The accumulation of crystallized liquid coming from the electrolyte swells up on the en- 
tire cloud spread, which covers the entire surface of the flat negative contact. 
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